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0©_hJC % 1 0 0 Ott'7> F-y©G a NlWtS. *<Dfflk. 
IStGaNl®^:, 5 0 OXKD&UXA 1 NXIiGa N©VN"f *lfr©0^L 

rr © i5 X M <Df&-&t>m &> <b ft £ o 
[0 0 5 1] 

&tC, 03© (b) lC^i-J;e>{C, S/U3>F-^OGaNl3 1±tCSiO 
2 £T=.IZS i N)!)^i5;S7^?l3 2 £:£®tC^#l 0 0 n m~ 5 0 0 n m0| 

mams 3<Drt*-yit. xb^j^v&vffife&mmT'mfizm&mytiiz 
ti^o -jom^ijmz—mtL vx (11-20) ^-i^ki* (1 - 

'10 0) ^TfeU, r<Z)^P^S3 3 ©ipiM^O. 1 /i m^P> 1 0 n mM^X 
7X^13 2lC^(Z)^f^^P^3 3 itf**©!*! 1 ©I&6& 

^M^UHCl^;* hJg£l&£<U ^X?®3 2lC7£/&£*l£|fiP3|S3 3©JgSfl 
ICG a Nl 3 1 fcl&t-frSo 
[0 0 5 2] 

?^C7X^f3 2$:7^i:Lt, GaNi3 1©»X>yf>m. r 
©£#HgP3P3 3©X h7>f^t^ltGaNl3 1 ©^t® ^ #U V 
X?g3 2©ftT©§P#£tel*5i£M#£D£^3 4 #7£j&£4x£o ^©^3 
4©3£®A#->ttli§Pg|S3 S©?^*^^;^©^^ 113 4©?£f&^ 
. 7X^13 2#:7y^&£fCj;oT|&:££*U 03© (c) &C^"t^lli;fcS 
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ICfcV^T. «^ffi3 5liHitj! {1 1-2 2} ®Tf*»J, $ W£ S ffiT?& o T *> 

3 4 ©niv\^s ciBA^fe^i^ic i o 1 7 7 1 7 h±m® 

3 6 

[0 0 5 4] 

Iffi3 5, !77iry h/g®3&3 7. W7?t«y Mffi®3 6 $:#9 7 7t 
>yhil3 8 5:Mim se,CS i F-7©GaNl^U ZO&m^ 
SIMLTInGaNlMU 04© (e) JC^"r<fc^{C. ££lCMg 
K-70GaNS3 9 ^Wrf** S i F-7©GaNittf 1^110^7 7 
K»fcUT*«U I nGaN«teiStt*fcLT«IBU Mg F-7©Ga Nf 
3 9 lil2itS©>7 7 K«h LTUfg-tS,, MgK-^©GaNf3 
9C0TMIC, |§S4 0 £ LTfitfrtlfc I nGaNlilS i K-^CDG a NJi£:## 

3*l£„ ^©^©InGaN I©J?$ttO. 5nm ^^6nm|lT^ ( £ 
*>tC (Al) GaN/InGa N#3tOD*^#^*3g^>#fi*^#^«3g3& £*{C 
*T-Sri:=fo$>y, ^KfGaN tfdilnGaN V\T#S#3ti: LT% 
&W 0 t<D^ InGaN (D't <? ±.(DMlZi£A 1 G a N Zti^'V 

fittlfe J: Of f 5 y Kl^ffi 3 5 Sff^ 7 7 1 y N 
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ZMM-t&o ZlCDTi/Al/Pt/Au «i^@4 0 (f) iCj^ «k 5 fC nfi4 1 £ & 

So 

[0 0 5 6] 

ntl2lMbfcl flltf>ll»^£|i^atlC> MgK~^©GaNl3 

9 <Dm$kMizm/?t/Aumm$.t=.mi (pd) /pt/Au«^&m*-rs„ 
MMKzvmiv (g) {c^-t<fc^^p«@4 3^«sn*. 

[0 0 5 7] 

J/'j3>K-^0GaNl3 1 ^ttMStl, -e©GaN!3 1 ©^©IC^^Stl 

3g3 8 *l<5 0 ii^T, ^<Z>M£«3 5^.r5C®^ffJ&®lC@^$tlS 

=git(Z)S i K-70GaNl, I nGaNf, Mg K-^0GaN|MU 
2 O0G a Nlt'i* tlfc I n G a Nl^ttlt $:MSt6„ 
4 lttSi F-^CDG aNjf3 1 tC&ttStu pti4 3^Mg F-^OGaN 
M3 9_tlC^$tl. Ptl4 3 £ ni|4 1 <DfflK%>Z>f£&Mlzm%L%: 

[0 0 5 8] 

=fo, *(0«^ffi3 5*r|ta«tt««fttf e>tt«zii:tc*»;. *gfi*H5&8MW'rs;=. 
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5 i *j&&,Lf=.w&zm^. >>'jn>hw®GaNi5 i ±izmmiste^mm 

£-_a7£f&L2i#T% m5lz^£ote&?sftm#:<Drt$-yizi/Vziy K-^ 
©G a Nf 5 1 S:^$tfefJIS:ftS„ 
[0 0 6 1] 

z.z.T*mmiz^^Tm6$:^mi,tei$t>mm-tz>ii. mx&, 06© (a) &c 
<-r &?iz?2>z.£.%t*£z> 0 @6® (b) &c^i-j;e>&^*##t^{fi6 3©^ 

(1-10 0) ^frCM^TOU 62^, I&^tt (1 1-20) ^ftlCS 

So 

[0 0 6 2] 



2 5 



ffi|E# 2001-3093914 



#2 000 — 381249 

m5Ktt't*'5&M*:Mmfc<Drt*->iz*/Vziy K-^©G aNl5 1 *m 
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[0 0 6 3] 

-5 J: e» &$m<5DJI££ 2 ^±©^I^M^clC-e4x^tl«M?:^-r <5 Zl i: T% 

-£«i^7 4 0Torr©«^jEhT'M©^^5i«?)e>tlS o 
[0 0 6 4] 

~ (c) ^0 8© (d) ~ (f) S:#^L^3&^•?•©X^{CoV^T^^•rS„ 
[0 0 6 5] 

%)Mz, C+®£««£®£^£1f-7T^-Y*«7 0 £M;i;U W77-f 
•yS:|g7.0±lci/Un> F-y©G a Njg7 1 &iStS 0 Z.<DS/V F—zf 
CDGa Nl 7 1 ©aMlfflC<g^A^-7TMS:^bT ; fo^V> 0 K-^© 

mmzmmvTmzi&g i &,&tffit>ti. mi<o (a) c^j^&b&v^©^ 

957 2 fc^LfcG aNl 7 1 tC J&g £ £ 0 H§ V^<D£^|S 7 2 ffijt 
®^&SoTM(|life%©T'fey, fc^^«Sffi|Bl±Xli {11-2 2} ®im 

S7 2«m5l©#^5:^-rS : b(DT' : bMv>^ l&^CCffitC^&StfffiT^T 

[0 0 6 6] 
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&V*T?, GaNf7 l±CSi K-^OGaNl, m*P> ISt3ttInGaN 
17 5. Mg K-^OG a Nf 7 3 Ll&i&ir 2> 0 Z\tlb S i K-^© 

GaNl, InGaN!75, M g K- zfCDG a Nf 7 3 JC <fc o T, 
^H§. B&V^©:£g|5 7 2 JCfc, 3ft3fcM«#£*ie>S i K-^©GaNl 
, I n G a NI7 5, Mg F-^©G aNf7 3©tIM{CJ:oTM$tl5 

&#J7 4 OTorrtfHf l£^J±T*M©f&:R#aI#> btlSo 
[0 0 6 7] 

tfti/>J 3>I 7 4 $r^ffi{cMbfct, , <£lHCb^* M7 6#^ft?£*l 
, @7© (b) JC^-TJ: 5tC, 7 * h 'J V ^7 7 -Sfl*^li?: 
HV^©#»7 2{CM^b^M^{Cg§PgP7 7 &m&-?2> e Z.<DfflU®7 7© 

[0 0 6 8] 

r©J:e>&li§nSP7 7«$t l fei:i5t % ^©l/*?x M7 6 &7X9t 
it, rie (Rfo&4*>^y^y?) i $>yvm?kv> i y3L*>V^v?-y>?\z& 

oT H&V^©^S7 2lC^SUfc|gigeiC#£?- SBHfcS/y 3>I7 4 
S„ Zl<D^g|S7 2 iCfcttS&'ffc^y 3>I7 4 ©S#I®&I&£K: <fc *K *-©T8P 
©Mg K-^©G a Njg7 3 ©^B^Mffi-TSo Mg K-^©G a Nf7 3 ©^ 
®#3!;ftk£3 3T% U 7 h^7tCj:oT«^$:^i-Sfe«)<Z)lx^^ M7 8 
ItT&m.t&o r®l/^M7 8ttGaNl7 3 <B*ig#tttJ©#T*J&tt 7 9$: 
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UtMg K-^©G a Nl 7 3©^ffi#|&tJ. 
[0 0 6 9] 

r©<fc^{Cl/^^ hf 7 8 fcHft5/U3>l7 4©2i07X^HMlfc 

^x5t% 08© (d) izm-t&oi^ mmzz-ox T> 4 mmttn*mf&-tz>o r 

©*g*lCj:oT7£j&£*lS ptiWl8 Oli. #UA.«Ni/Pt/An*fcttNi (Pd) 
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ffctSc -eo^iiibt, ^§P7 2jc»wfiBi»v^©p«S8 1 

o 

[0 0 7 0] 

#SP7 2tCtt»fffi*V^©p««8 1 SrJtMfcLlMfe, 08© (e) C^tJ: 
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[0 0 7 1] 
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[0 0 7 5] 

ifti/'j3>i9 4^BcMifct, ^®jci/e;^ hM^a^^n, 09 
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&MBfcl,£M$9 5^btMg F-^©GaNjf9 3©»mtS 0 
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>f -K:J;oTp«*§£^-f £fc#>©l^;* M9 6 SMtS. r©l^X h 
!96}j:GaNl73 ©^®^tfgP#7?^j£#>©f&3P 9 6d$:f U ^£©5& 
g|$9 6 dWeJ*Kft£/U 3>I9 4©— 3P£Mg K-7"ffiGaNM9 3 ©^t®# 

[0 0 7 7] 

iir5T*, 09© (c) lCaVTJ;?lC, If IcioTpti^&Mt^o 3 
©3lR«PtC«fc o T^Stl* P««itt»M 9 7tt, Mx.«Ni/Pt/Au*fcttNi (Pd) 
/Pt/Au<Z)«@JgfrP>$tJ&£*i-g> 0 M9 6 HWlitt/V 3>I9 4©#g|jp: 

tc/S D fcJgMfr e> p M&ttJi 9 7 tei&gp 9 6 d ©®M«P^^Hii«ti*r V < \tm 
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«^9 8©»£^LTfS©p«1I$m*9 7 S^fS. fctfeJCWPffiS 1 0 0$: 
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#IIJfe^&©¥##$i&ftift^fcfc> C+IS:iS±ffii:t5t77>f-VISl 1 
Q±lZi/V ay K-^©G a NI 1 1 l^iiSIl, f®GaN|l 1 KD&M 

izy hffi&tfjgj&dtl*. &fc> *l?5tyn-feX"T?*^7 4 0Torr©(f^flb^ 
Jf©J*«#3i«>&*l5. 8&V*T, r©M^4®l 1 2#tfC®&C-^f&®lC®;j$££ 
*l3fltig©S i K-7*©GaNE I n G a Nl, Mg F~^"©G a Nl 1 1 5 
Zj&m-tZ. 2o0GaNl7f»*tlfeI n G a Nf^ffil £ LT3fc£3£££ 
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S i K-^OG a NI 111 JCgaftStlTHStf, p«@l±M^® 1 1 2 lC±o 
#^tf>^gPtf>IS©sp:Ml 1 7C^$tl-5^^|g^M^©p«@l 14t^ 

1114 1 7 <Df£&Mlzmffitf&At*tlXMWi£k<D 

[0 0 8 3] 

mmmi i 2TM«^wffi^^tis^^ic^y > ^^ui?:«isii-rsr^^-c 

[0 0 84] 
[0 0 8 5] 

0_hlCS/U 3> K-^OG a NI 12 1 tf^RJgStl, -€-tf>G a Njf 12 1 <£>^® 
(C^^tlfe^^fUMLTC+ffitC^L/TM^bfe^® 1 2 2 $:ft577 
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*l£#jt<DS i K-^0GaNf, I nGaNl, Mg K-^0GaNH 2 5 
[0 0 8 6] 

2fcH^ffiO^##^^tCl3VNT«. nggl 2 6teB&n9S&tf-LT.S i 
F-^©GaNll 2 lfcSMBStlTH&tf, pSISMffil 1 2iC<koT^ 
^^tlfeB&V^CD^lC^g-rS^^M^P^l 2 3£. fl&V^tt© 
^©WO-tflU^ffiaS 12 8 JC^S*lSW^»3fe|g«© p«* 124il, Ti 
^iggpl 2 9 C^ASn&ifi^ill«!)P«il 2 7 tfrb&Z. B&V^fttf) 

8lCp«Hl 2 4 S^JJtfiiilTf, ±<B!I¥«§IS1 2 8©?S4$JilC«$fc#&A2 
*lT*£©383fc#&3*iS. H^««® p ti 1 2 7 ttTI^fift 1 

[0 0 8 7] 

WSrt^T^, imp*il 2 3, 1 2 4. 1 2 7tt«£0Jh«£T 

& ^ © na^ & m m l x m n -t z> r t & x& & „ 

[0 0 8 8] 
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or. *v>m&\z\z%i 3 otfm^mmfrbmmtsnzo z.o>^<n% i 3 o 

tt, pi|1 2 3, 1 24, 1 2 7©il«lC«fcoTMRr|gT**>-5„ &fc. 

<5 e 01 2T'H aN&b-- if-^61 33R, tf-^1 3 3 B, B&U- 

[0 0 8 9] 
[0 0 9 0] 

0±{Ci/'Jn>F-y©GaNll 4 l#>»Jg£*l, fCGaNH 4 1 (D^M 

tnwe&So m^x. 1 4 3^t>*c®{cw^®icM^E$tisfli5t 

0S i F-^(DGaNl, I nGaNl, MgK-^©GaNll4 2Mf 
So 2o©GaNlT'^infeI nGaNi^tt!i:bT) l 6l:M$-&5 0 
[0 0 9 1] 

*^J6^M©^^^^icfeVAT^ nlii 4 sitmam^hx S i 

F-^©G a Nf 1 4 1 ^C^ii$tlt^^S*^ p«Mtt, 7 ©HJfe^ 

mmovmmi 45t, TM^sp^^^tissifeie^M^^pm® 1 4 6 ^ 
jg&c;i*ie> piii 4 4, 145, 1 4 6%&mizmm-t2>t=.#)(Dpk 
mmmi 4 7^^$tiTVN-g> 0 ^<z>£e>fc^M«*§i 4 7 fcfBis^it&ci^c 
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[0 0 9 2] 

UUMfS^tfT^So r077t^MltiGaNllCJ:ot««)rt 

[0 0 9 3] 
C^9©H^^] 

[0 0 9 4] 

0_htCS/U n> K-y©G aNl 1 4 l^M^tl, fOGaNfl 4 1 

<DS i F-7©GaNE I nGaNf, M g F-^fiOGaNfl 4 2 
Z> 0 2oOGaNlT^ttlfcI n G a Nf^ttlt bt^^4$fS„ 
[0 0 9 5] 

*II^M©^f*:|§^^-lCfcV>TJi, n«*g 1 4 8 &H§P3P&^LT S i r 
K-^©GaNll 4 1 {Cg^£*vr^£#, pWite. M®f 7©HMi 

M^OpMl 45t, M®1 4 3±fC^J&£*l£j|tfe^M^©p1tlil 4 
6a£;fr£>fcy, JSlC3tie> P«H1 4 4. 1 4 5, 1 4 6 &&jI&C|gi&-r £ £ 
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#><D&mmmi 4 7tfm&2frT^z>, z.v>&?i£&mmmi 4 7 sr@g|g$-&s 

[0 0 9 6] 
[0 0 9 7] 

cm 1 0 ammmM] 

Bil-r^i^^T-Y^^l 5 OJilC, J/ij3> F-^GaNfl 5 l#=»Jg£ 
4X> ffflGaNfl 5 1 <Dmmzj&mztif=.m.M l 5 4 £5jHJJ@LTC+®lC*fL 

¥ff*ffitC®ft§tlSijl0S i F-7°0GaNS, InGaNfl 59, M g 
K-^©GaNH 5 8£?£j&U 2o0GaNlt^*tlfeI nGaNfl 5 
9 tfm&mt^T Z> 0 ntll 61liSi K-y®GaNH 5 1 

fCi&RStU pill 6 2^MgF-7'0GaNll5 8±^$tl, rtl^ 

P «^i 6 2imiti 6 i (Dmic&z>m&mizmm.$:@<ifevT. m^-zmytt* 

[0 0 9 8] 

j>mmi 6 2tnin 6 i iztemmAm&m&i i ot>m^tix^v> z. 
mmmzmm-tz, m^mmmm^ 1 1 o -n^bt, &w\ o ;i/ 
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z> z. n T*ftyb®i& z mm<D % © £ -r s ^ t #T?g z> . 

[0 0 9 9] 

[0 10 0] 
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[S®©®#^M] 
[Si] 

*^©01||fiS^(3D^#^^^©i?3tXS$:^-r®T*feoT, (a) 
l±S i F-^OG aNM<D^J&Xl§lCoV^tf>X5g$TffiEI*e&U, (b) teV* 
^JiCD^XStC^V^TflDXSWrffiBI^**;. (c) ttSISCDJg&XglC^T 
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T©X*gf&T®0T*&<5 o 

ig<»/£xgic^T<2X;giTO0"e&y, (g) &p«*§©^j&:asicov^ 
tf>xgra0T*&£ o 

[03] 

*H^©^2^^ffi©^#^^^-©ig5tX^S:^i-®T^oT, (a) 
US i K-^©GaNlOMXi^o^TOXg»ijS0t^»J, (b) »7X 

?m<Dmmj:mz-D^T<Dn:nmmmT*2b*), (c) w:^tf>7£j&x;iMicov^ 

©IgWHt^y, (d) »«^S$:ftS77t>y b#5g(D7£j&X5glCOV> 
[04] 

*^©^2||^®CD^##:^^CDigjtXg$:^-r0T*S>oT, (e) 
iiMg K-^fflG a NICD^Xg^CaV^t©XSiig0t♦fe 'j, (f) tint 
1§©^j&X^cov^<AXgira0T*&>K (g) p WH£>7£f&Xiglco^T 

[05] 
[06] 

W 0)^ 3 ^^CD (C £ W S mM^^ fe^77t!/^ 

t^t0T'feoT, (a) i:77t^©BiTO (b) fc-e 

[07] 

*|g^©^4||ig^©^^^^CDigjtX^S:^t-0T*feoT, (a) 

^i^bs>UIl>M©^x^^cov^T©xg»T®0T^^;. (b) tei/^xbjs 
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[08] 

&«M<DU 7 htf:7X@lCo^T0X;fg#T®0T*&U, (e) 
£XSlCc>^Ttf>Xj|I$Tm0-e&U, (f) ten«i<Z>7£f£X^&Co^T(Z>X3g 

[09] 

5 mmmm<D¥m{frftftm*<Dm&x.m*73kirmx*& o t, c a ) 

ttSfcS/U =i>M©^X^lCoVNT©X^»T®0T^y, (b) lil/^M 
CD^PXSIC0V>T<DX^WtM®T^*;, (c) tt«^©U 7 h^7Xg}CO^ 
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